SUMMARY Procedures have been designed to test specimen containers for leakage, using blood and aqueous fluorescein solution as indicators. They have been used in a trial evaluation of a number of commercially available containers intended for medical specimens. Glass bijou bottles, evacuated container systems, and several types of plastic container showed no significant leakage rate with either blood or aqueous solution when they were tested at room temperature, but a large proportion of the plastic containers leaked after being subjected to -20'C. These would thus be suitable and satisfactory for blood count specimens but not for specimens of serum and other body fluids, which are usually stored frozen. With all types of container tested there was spontaneous discharge of contents (blood or aqueous solution) on opening in a proportion of them; thus no container at present available seems to be entirely free from hazard.
Leaking blood specimen containers (or tubes) cause (a) potential hazard of contamination of fingers by infected material, (b) similar hazard of infection (as well as aesthetic displeasure) when blood contaminates the accompanying request form, and (c) errors in measurement if the sample that is lost by leakage is not homogeneous with the specimen as a whole. The problem appears to be due essentially to design defects but also, in the case of plastic containers, to the materials used in their manufacture. In 1972, the British Standards Institution (BSI) prepared specifications for Medical Specimen Containers for Haematology and Biochemistry aimed at overcoming these defects. In parallel, the International Standards Organisation (1977a, b) has drafted an international standard for Medical Specimen Containers up to 25 ml Capacity, together with specifications for Evacuated Tubes for Blood Specimen Collection, and a similar document has been published by the US National Committee for Clinical Laboratory Standards (1977) . These documents provide a description of the design and construction that should be complied with, and also include instructions for carrying out tests for leakage of stoppered containers and for spontaneous discharge of contents on opening a container, using a solution offluorescein in 6 % dextran as the indicator.
A number of manufacturers have made serious attempts to meet the BSI and ISO specifications, but leakage is still a problem; and a preliminary survey carried out under the aegis of the International
Received for publication 15 February 1978 Committee for Standardisation in Haematology has indicated that it is a world-wide one. Moreover, on many occasions, some of the specimens sent to the participants in the British National Haematology Proficiency Assessment Trials have leaked during their postal transit. In one study shortly after the publication of the British Standard, Cook (1972) showed that many types of containers then available failed the tests of leakage which were included in the BSI specifications. This may also reduce the problem of spontaneous discharge although it is unlikely to overcome it, as this seems to occur equally with plastic and glass containers. As shown by this study, it has not been possible to avoid spontaneous discharge of contents, whether blood or aqueous solution, from a significant proportion of tubes of all types, especially when cap or stopper is removed and replaced two or three times. The fact that the tests for measuring spontaneous discharge are sensitive and that the tubes at present available, or at least those tested, have all failed to meet this criterion should not discredit the test. Rather, the potential hazard of contamination with infected material during this type of manipulation of specimens in the routine laboratory should be recognised; there is need for users to observe safety precautions in their use, and for manufacturers to take serious heed of this problem in their design developments. 
